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■M*«F»*©t6H] 

utr-t ©ws^ttiit ufcft© 5 *j©H&i5Ktt«ifc»ofc 

SifiM £ » o fcM */£#© p »3t «r W ffiffi'J icSiB $ * 5 
P - s*gHBKJttt*S!fltU ^©p- sffi#ftiK#t« 

-CEIlSivtVS r t Sr#mii-5if*« l KE*©tt 
[811**4] grEffl3t«©Wffi«fc3tBat«B5«-*SKH- 

[1**96] MGttA-fcA'ld:. SWE— »o*K©rtB5K: 
*«B«Sr*TLT43 9» WE— »©*R©^i^h,a»— # 

* v - -7 a ifiwttf h*ix v * 5 r t ttmm t -r 5 at* 

« 1 ~ 5 ©v^frjWzK*©***^*. 

[00 0 1] 

[3893©JR"*-3tt«#»] rw^PJtt, 3t©ft'aSr»JW 
[0 0 0 2] 

lt£*©i£flf] fcb-C, Jt©*aS:fW»b 

&*^i£«©»rffiE)T*fc«3, rrotS^gStt, «a 

/aaawK**/!' it, : ©asfs-tr/v 1 ©wsfluj^gae 

[0 0 0 3] ME*a/aiifflifc**>i' 1 M\ Alt** 



2 

jSBJ*S2, 3 i s :hf>»lS2, 3 ©rtBfc-tave 
3MfcKltb*u, WE®1I4, 5MfcBtfin$;h'3fWM- 

[0004] ftjb\ ei 8 * u'fc*a/aiaa«fi-fe/^ 1 

[0 0 0 5] Sfc, r»jSIt;HH 7?f^7l< 

»tfeixfcBI*Ufti/^j[«©TFT «F7^X?) 
20 fcg§R*H-C*S!J, WE*§C©TFTf±, WE*S«!lS 
S 3 (Drtffilcia^^ixfcEl^ Lft l^- h £XF 

[0006] *uSffl9S«2©rtffi{c|g»T6>ixfc?g; 

[0 0 0 7] BfiE7feK)R^9(4, AW)t©(aiAy 

tcM[^$*TBES$^TV>5- 0 ft*5;-E|-Tftt3tKl|RJK9 
*SMX«9tt, ttrfEJRS-fe/H ©Wffiflllfflg 3 W^ffiic 
[0008] roitSIiSfild, ^©ffiffl** 

tE*a/aas!**-fe/i' (ia^^»saes-fe:/v) 1© 
>K^e 6 ± 2>3t©tfca^*jifii Lx^-r?) *>©-?*> 

9, Alt3tS:lWIE«J&»6KiJ:9*a**-CM*** 

®JR^9XKiRi-5^ tf-J: 9Bf^Sr#5 0 
[0 0 0 9] 1-ftt>*>, KEiit^ 1 ©TfoFaJl 6 T'fe 
5^/S^«^«©® H B B 8 <D#T-8 a f±, m®4 , 
5F^^mffi^TOP$tbT^ftV^m#^ffiT'H, El 8 
^Ufci 5fc7VyAft#|fi|$r|S]l^-C^5. 

[0010] rciifffi-eii, Kft-tvn ^-t©Kr 
j§6©*af^fflic«t*)*a*ix, ^©^a*©?)^©^ 

50 <o*^s^*^i:fti. ft*3, tWE«ES»6»cJ:»9»a 
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3 

[0 0 1 1] HfiBE?Kffi-fe/HO«®4, 5P*J5lC, 

[0 0 12] rcot^ti. fl&fi-tr/H (r-?r(DftrS^f>A 
6 fci S Staffs ?rlSt A/ t*S tt-f l-RaH? >v 

[0 0 13] :©±5K, Jiffi»aMfSS*^ett, 

ft©ma£fMpLT*^t-5t>©-e;fc<9. rcDifrsL^ 

[0014] fc*S, El 8 * LfcifrSL/SiilliSifl-lr/V 1 

[0 0 15] IW^fetiffiit/Hl^ ^©tB^Sr 
t§^MLT*5 9, Aftft£«a£it5, Sfc, mJiEm^ 

i5 i: A/t*tat^/i <ii - " 
[0016] ffimmfc&mm£h-t^&mi<^wc$Lmm& 

^S^cfPmSL^iirTPJ^Sr^ aulEAltTtSrfulE 
ft& -tr/w£jgil S*Tl)WE3t!»«ll«T?»il5li-5 d t \z <fc 

[0 0 1 7] 

[ooi8] ^cD&wi±. A%wt<om&\z±z>wm** 
ftt Lfct>©-cfe3<, 



(3) 

4 

[0 0 19] 

Sr«S:a*5 J; j§ii £ * 3 8E16JB »* axfcifca/iSi® 

WffifctHftLfcft© 5 ^©fftfEKtttelcffiofcMftffcfr 
So fc«3t*»© P »*SrWB5flafcjS® £*5 P - s ft 

ftmBL%m*%m u ^ © p - s «$HiR*H£©wiiHiB 

K3t»teaj«-SrKlt*:i t ZftWlhirZ, h<DXh% 0 

[0020] r©fgffi*^gj±» znfemw&oft-z 

ffiicfcS £ #r±, TjfF^fcHtlSRA-t/HcA*tLfc^3t 
*sWffi**JBfcJ:9*a**b5. 
20 [0 0 2 1] -t Lt, r©t*r±, fiWE«*Ji»=J:?>» 

a $ tLfcffca^tco 5 h ©«£iinr >*<-© ttrffii- rsi** 5 ft^gr 

a*© 5 *>tf>Htffip - s &*H*E*ttR©RJWttfc:iBofc. 
ttrE«*JHc:J:9Wa««aS^rW*fctilWL, 

[0022] Hfria^H%-fe/v©Wffii-m*t Lfc«:a 

[0023] -r?£t>h. z<Dm&^^mi±. *m%<d 

^ . sfrtBRei-fe'/Kow ffiftijtcmtt L-fctfea*© 5 *>©mr 
9 so'ifca $ tbTtu*t- tait-f s * i ©m*j- <£ o 

40 [0 0 2 4] l!WEfatft-fe/i'©atJB»0«tft^-7-A s 
Alt)t4rjSii$-ti:5^lc|ai6]L.fci#fi, Strife ?S 

t )fe< 3§iS LTttfl-fc/w©#ffiMwfcHJt ^©3t© 5 
*>©huIBp - s «$H!IR»«©ai8ttfciGofc«#j«a- 

© p «9t*s - © p - s $LftMKMW-&® i-xmmxM 

[0 0 2 5] fcfcU iOPgS^Ottt, HufE^ffi-lr 

50 ©Kitw-»ofc«3fcjfc#«>s«3fcas, r© P -s)K^ 
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5 

p - s w*mixMWL*mz--r^WL&^^<n ! % Bf-mit u 

[00 2 6] Ld>U ^a*^S©^fix ^©jEffi 

[00 2 7] ^rL-C, BuK P -sfe£fiK*M£te, ^© 

(4, HuElEffi#faS;i^LT#4&i!fr*\ o*I9^M^ 
i*#{Cf4f5£A,£jL;i&V^ftT-fci9. ^Cfc*. EE 

[0028] i^ot, z.<D&m<om&%:^w.\z.z. 

[0 0 2 9] 

i&wvmmcDrm] z-co^m^m^m^mmit. ±e 

(Dp — s R#|*Ejtt«©Wffi«fc*»teffltt-«rlS!W- 5 r. 
£K49, Aftft(ommc£ZWm^*ft / *\zWZ>< 

- [ 0 0 3 : o ] • r.-TO^^-©tta**8ttfc*sv huIE P 

[0 0 3 1 ] SufH3tKHX«B*tl4s RJfcttfciBofc. 

aiB3iir*flM&E-t?'t>J:<» SWE«3t« 
Sr. '-twigiattSrflME P - s «#K^«<OiSiBttfc:jtt 

[0032] ;:<£>4?^ WiE5t©HXSBWf-iS5ttSS:ffl 

i>x<. z(dx ??mi&ti-z>z. kicky , imm&a* 

fc J: 9 < i"5 d t -5 0 

[0 0 3 3] HUE P - s &^gftR*t«W{l* 



5 

E p - s tt^-fi^ttt&SiB UT8WEffl3t*R»-A*t Lfc 
* ( p - s «^(iKa«Eoaii*IHJBo*:«3t^© p 
«*) ©5*>©*>5S«O3t^EM3tt5<0irffi«!l^S- 

10 [0 0 3 4] ^rOfcfe, W^^Sr, SfrE^^-feyV-CD^^ 
Ep — s &ftffi5Lktmz 4 <0 Kit $ tvtf)E?S^S 1- 4 *) 
4 9 Sit $ HmiE^fi® '4 9 StfStSL $ ftX fllfefrfc tH 

[0 0 3 5] ^l©»-a-{4, »f«^t)*)5a*K5<^5 

20 i#(4HuEp-sfe^«ISlt«*3i^3tS#ta5W^4 l P 

[0 0 3 6] ^©|8ioM$^tl-*5V^ 
(4, WE^A-fe/vttuEp-sfe^f?IR*t«i:©Ffl. t> 
U<(4SfJE^f B ir/KDtffffiWJC. SE*l6lfc*rUT»Jfe 
rc>^ K^H rt © Attfc "CAM L fc)t Sr WW 

fcfcfc, b&*^»^cobiIEp- s ft#gtK*hK-e© p Ss 
#©KWf-4 SBfS^w^o^ arMilWi-5 r t 

[0 0 3 7] Sfc, KnEKftt/Hi, -»©IS©rtB 
[0 0 3 8] 

[USS^iJ] 0 1 f4Cl©3gi^©|l 1 coHJ£0iJ$r^i-^^ 

(DWffiW-BEfi $ tufc p - s fe^SIKtttg 2 0 £ , r. CO 
p - s 2 0 ©Wffi«fc3t»il5l«BWt Ltt 

(tf>tb/c!RllXM2 
so [0 0 3 9] HfjEmSL/SigS^fs-tr^ 1 0 (4, Aftft 
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©jSSH&K 11. 12 <Drtffitc-tix-?tt2IW^«@ l 

3, 1 4^K»te>*b, 1MB— #.©WRl 1 . 12WK. 
SflfciflJSl 5^ttfe^TV5c 

[0 0 4 0] fc*s, ;:©3liiHTffl^fctta/SiB3!tt 

Jrlr/H 0f±ig#^#»S©t>©T*fc!J, ^O^lfl 

ett. awttiB^ji 1 6 "f^fimR^ttiSjEo^-eT 1 

[0 04 1] lOKfttA'lOH:, T^t^TV 

h ii j/^xM©t©t*fct) . #S<ajS^l 2©F*9ffifC 

HfffHtfB^Stg 1 2©rtffi^@£i^$Hfc0^:L^^y- 

[0042] mmwmis. 1 1 ©rtEMKit bn/t 

-#fflMK©*h6|««-e*> *> , ^w>ctl^m@l 3 iHWE« 

i fc^ST .w:..-.u,-.cr:r l Tc-,--i;->.-,. 

[0043] j^tc-, MiE»a^aias!«E*"t/n o ©w 

[0 044] HI 2 ttflWEp - s 2 0 ©&[& 

mx*$><9, r© P - s fe£fStK#t«2 ofi, smctiis 

K*-f5*(RltRlttt2 0 s £3ifitt2 0 p t Srt>oT 
*5 (9 , A#t3t© 5 ^©BuiEKtttt 2 o s tcffiofcffiM; 
#© s80fc3:KSt&-tt\ ffrlESoitt2 0 pKftoTMBft 

[004 5] i-ftfcib, |2i2ic^:bfcJ;5!-, :©p- 

s ft^HSR'St* 2 0 tc, -t©Klttt2 0 s fcftofcOfct 
££#© sjSjtSt, mrlBSSM 2 0 p K j£ o fc«3tefifc# 
©pj£ftPi©M;£3r^tf#3rA*|-£-e:£t, ^©Att 
)fc©5^©ifflMttti2 o sl;fiofcsS*sttp- s 
&#JiRlt« 2 o -es*t$^ HtrKSjitt 2 o P dfto 
fc p ft)t P it p - s a&MfcfiUfK 2 0 Sraa-f-^ . 

[0 0 4 6] /i4b\ B12fc:f4, p - s fcfrSESJttg 2 0 
lc^©-#©ffi^bft£Att£^fc0J£^Lfc#:, buIS 
p - s j£#J®Ktt« 2 0 tt, te#©ffi/e>>e>©A*btK*f 

[0 0 4 7] ;o P -sSiMI5WR2 0tt 1 -t©R*t 



(5) 

6»>-hT?*>?» ^©RitttHu atffigitat-efcs. 

[0 0 4 8] HtilEp- sjfe#$E,KSt«2 0J±, 

-t©Rlt$ft2 0 s*5«ttfigiltt2 0 p.SrftE©*rS]t-[S] 

. tt-c, nwasssi-fe/wi ocDnmmK, :©Mt*io 
© ti ir^ffi mat ft $ *-ce« $ tux v ^ -s . 

[0 0 4 9] W1BRIRR2 Att3fc©fii:A/ 

ifSrKibZi-5*^©t>©Tfc.t), ;r©SM5UBl2 lf±, 
MIEp-sfe35-ilSlt«2 0© : ffffiffiy}c > r© P -s& 
io #«£lt;&2 0©IIl££ffiK*t|6l&-frTEa3;h/C^ 
5. 

[0 0 5 0] 111 1 T'f±, m& J tfl' 10ip-s$ 

#*£Ut«2 0 £RiRlR2 1 t SrSV^=HIIB]$*T*b 
TV>5#, P - s 2 0 1 0 Of 

Rift* 2 lf4p-siS^itRlt«2 0©ttffi(ci£^*fc 

[0 0 5 1 ] r.©^s*^SS(±, ^©{£ffllS^©3fe-e 
fcSfl-ftSrWSU mUEffcfSL/jSBS***^ (-©H 

5ft©*a«:»J»UT*5i^5 *>©"?*> 9, flWEttfi-tr 
/n oco^Sgi 5:cfc$}Kft/K# : H*g-Ji©«ii&i 
7 <r>9t=f- 1 7 a fi N 9M 13, 14 KtcmJE^TOP $ ft 
-cv^*v^*jMfc«T?r±, mi ic^ufcJ; 5i-, 7>-^ 
Afc#fi£ft^fcEfi:|ttS, o£»>A*t3te«:*a£*S 

[0 0 5 2] ^(DJ: 5tCfS H B B -fe:;H OW^fsgl 5.<om 

1 7 a.*SA*t*Sr»a*-e:«El^I!WBfc*>5 t # 

... i±,.j&*.fe 6>k**/ka .o-ii A*t uyfe^v^bijcuaL. 

30 ^E|JT?^ bfc i 5 tci^® 1 5 ©»SL#««c J: 9 «SL* 
' "• " "•- ' '• r ■ • * — ■•- - - - - 
[0 0 5 3] -ei-T, r<Di:#[4, iifrfEi&ifIJi 1 5{r«t 

«cmttbfct!tSL^©5* J ©SulEp-sfe^lliStt«2 0 

©s*t**2 o s \c?&oitmyti$.ft<z>s&.yts&z.(Dp- 

s ?S^itKtt«2 OicJ: iJSatSHs *©Rit3t^SV 
?K^-fe/H Ot-tCflA^AltU i!fr!E*i£ JJf 1 5»c 

40 ^7Fbt£Z)o 

[00 54] fcjs. iWia«*-fe/V' l o ©WB^W*t Lfc 
tfcSDt:© 5 *>> tulE p - s fc&WBMm. 2 0 2 
o pj!:»ofcfleftri6»Op**Ptt, rwp-s&^-il 

2 0 SriSiii U-CfltTE® JR1R 2 1 \Z £,<Q »R\& $ H 

[0055] -f-*tj*>, r. ©«fi*^3fifllri» 7Jt3to 

so *©5*>©iiulEp- 8«^«SI**2 0icJ;t9Rtt$ 
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[0 0 5 6] */c. KEftitA' 1 0 1 3 , , 1 4. 
WK:, ^0|ftO«EE«:EPJPi-«-i£, tOlJIKJ: OUT 
SBifciS/g 1 5 (Dm&ftT 1 -7 a 11, 12 ffitOtf 

UT(itfSE»-*5i 5 t-tKEJIU AttftSrgii 

[0 0 5 7] r©£ 5^it|-trA"-l O©?^® 1 5©?£ 

b *>©i!fjl5 p - s i£#88K*t« 2 0 ©aiJgtti 2 0pKIB 
o fcffiSftj^© p«M5P*s-©p-s St^Stfitltlg 2 0 
£gj§LTMffi®H3lJSl2 lfci!J!SJ|X$tt, 

[0 0 5 8] fcfcU rWBt^TWi:!:^ tfifEJKfiir 

tt« 2 0 ©Sttte K ift o tcMytl&frn s»3tS*\ r. © 

ifiwaEfi-t/n o*aauTW*^fflfti-5fe«>, awe 

mm^AK HtilEp - s 2 0 Sr«|;i1*fcttifi 

[0 0 5 9] L^U,'SSS**3S(S«5*^tts ^©Effi 

[0 06 0] i-*t?*>» ^3tSrflJfflt"C«*r«**K 

mmvm&jjfa -e* 5 iEffi:£i6i lest t;Tii(ffi©_L 

[0 0 6 1] -tLT, WIBp- s»^«Slt«2 Of*, 
^©K#tttl2 2 stcftofcM7t$#©s&3fcS©(3:£A/ 

*^© t # (c 1MB p - s fcftMRMfo 2 0 tc £ 9 Kit * 
;ftfcft©m*t;frfat±, «riEjEffi*GilwML-C!4«>'W#, 

[0 0 6 2] L*>t>, d<D|lifi^J-e«, BufEp- sjfcfr 
NtKltK2 0 <^>WB5'fliJt=ilS , tt^>3fcf»ilX§BWS:. Attft© 
f5i:A/^Sr®JR1-5l*fe^©®iR^2 1 t LTVSfc. 
46. WfEp-s»^«R*ttR2 0SraiaUfc3t*SRl** 

[0 0 6 3] i/fc^ot, r©?fof? ! *^:3S@fc:«fc;h,»S\ 



[0 0 6 4] ±SESe*W©«***»«i:, ^©Tfoft* 

*§fi«*>fe hmie p - S m&m&.totii 2 o ufcjtg? 

ffi©)£igS£- "F-k t i-5 Rm<0±ffl%fafabfftfE&B\ztt 
LT2 0£©A*tfc-<?3£«:A*t$*, fflttftSrlEffi^rfa 

H^g ©SSS^fc <£ tWf S^© t # ©*©KW^ (Aft 

io ftMaH-smatjtewjt*) Ri, aitt*©6Sx, y 

[0 0 6 5] jfc*S % Mf5S!t*Rte, A 1 2 O 3 (T/w 

^e>/«e5efi,S*t«©*ft:-e©S*t^Sr«*i: 
U r©efeK*t«©R*t*Srl 0 0%i: Ufcffi-e*) 
•9. *fcflufeffift3fc©&&te, C I E6«H±l:*sit5 
x a— fjjF-J biW.t y =>— x-f ^-f Mfit?$>5 0 
[0 0 6 6] [JfctSEgfK 

g*M£R=5. 7% Mx = 0. 27, y = 

0.2 7 

20 BfS* Sft^R=l. 5%,.fe*x = 0. 2 8, y = 
0. 3 0 

3>- h7^ HCr=3. 9 

Slt*R=88. 11 Mx = 0. 32, y 
= 0. 3 3 

Slt?R=10. 01 feSx = 0. 3 0, y 
= 0.3 2 

37h77 h C r= 8 . 9 

z.<D,& 5J5v.-fcfSIUfeM©S$A*^^Bf±,- P --.s 
30 fi6Slt« 2 o Sr^BS UtSitM- O-oiraHzfflJf bfc 
■ 3t©JitA>t^5SJ|xM2 rKiJ:-91fttti 7 «-J: 5«-UfcJt 
fe^BtcJt^-C, Bf^©i:#©S*t*^«^fcJ6, Bf 
u^/UjJS^^tJi^sadS. BJ^©i:#©S:#t^ s *& 

[0 0 6 7] ±fEHJE0iJ©^*^»tt, 

Efe«H±k:*Stt5e ^ (x = 0. 3 1, y 

= 0. 3 2) {Cffi<iS^{CT'fc'5 , Ifc^ot, MieJt 

[0 0 6 8] /«c*d\ ±8EJB l ©*i£0!lT-f4, mffEp - s 

»^«s*t«2 o©wm^, )t©iixifB*ti: Lxm&%k 

<T>mm2 1 SrlSftTi/^^. WIE3t!»il5ieB»W:, SUR 
[0 0 6 9] E]3tt^©^PJ©^2©^^!lSr^-r?S^ 

^^^a©-gp^©wrffiHT'fe o . - <DmMM<Dmgkm 

l©Wffi{lfllciee$tCfcp- s &#8ftK£N£ 2 o ^ 
so © p - s ftSWKKAtffi 2 0 ©^ffi{ffl(-7tPiiiKSBt-ti: LT 
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Kit btiltMftfii 22i, : ©«3tffi 2 2 OWffifillfC^ 

»-te>tvfc)tsit$iJW2 3tK4otv^. ■ 
[0070] ft*, »a/aiaa!**-t/i' i o i±w#t- 

sits 2 o h:±iesr i (ommmo t> ® t w b-efcs 

[0 0 7 1] Z.<D9ffimz.*S\ l *X. Wsm®^tm2 2i±, 

. z<Dmmn*nam p - s &&&&&& 2 0 ©san* 2 0 

[00 7 2] Sfc, StilE{I3t« 2 2 ©WffiflHfcEBS*!, 
fc^tSltftfl- 2 3 tt, «;i»i«*»ifcS«E£Utf|-C*> 
9 » r. ©3fcRltfflW 2 3 (±MIE<g*« 2 2 ©HfffitcjfiS 

[0 0 7 3] £©HEJfi«©»Eii**3efllf4, ffifEp-s 

Wld £ o fcfl3tej£#©3fc & !fti|X b » itiltttd » o fcfift 
J*^W)tSrSal$*5^B)fetE2 2 t Lfcfc«t?fe5*s, 
nfrfEfifttS 22S, ^-W^ttSrSfrlEp - s $t#«£gtt 
2 0 cDjgigtti 2 0 plC*tLT£H-f 3#ia]i-r6]itTia 
BbTv^fctfK MIE p - s jft^MtRlt* 2 0 SrSilB b 
fcft ( p - s m5m&.&iJR2 0 ©ifi®®! 2 0 p idftofc 
m%fcftv> P »*) SrlWMfttE 2 2 T?8Sa-T5 d t *s 

[0 0 7 4] &ib\ HUfBM)fetK2 2CDSa§t4tBflfEp- 
s flS^gtSlt^ 2 0 OSiitt 20pi ©XHaaEttffiR 

£Kjn-*UlJ:v^, b^£H£g»i> 9 0fifc 

ie p - .s-»«ik»« zQMm&mz-o .pj,mvxmt. 

B3E**« £9 . HufBp — s -jft^(iRlt« 2 0 £ 

[00 7 5] L*»t>, d ©HJfeM-efi, ftJlEfi^ 2 2 
©^B«dftgJHmt2 3 £lWTV^;fc£>. tfliEPJ* 

[0 0 7 6] "f ttrSSp- s &#gf££ilt1£ 2 0(0 
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PROBLEM TO BE SOLVED: To provide a scattering 
type liquid crystal display device that a bright display by 
scattering of incident light is enough enhanced and a 
display with good contrast can be obtd. 
SOLUTION: A p-s wave separation reflector 20 is 
disposed on the back face side of a 
scattering/transmission type liquid crystal cell 10. The 
reflector 20 has a reflection axis and transmission axis 
perpendicular to each other, reflects s-wave light having 
the polarized light component along the reflection axis 
and transmits p-wave light having the polarized light 
component along the transmission axis. A light-absorbing 
member 21 is disposed on the back face side of the p-s 
wave separation reflector 20. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] An electrode is prepared in the inside of 
the substrate of the pair which counters mutually 
respectively Between the substrates of said pair 
To the tooth-back side of dispersion/transparency 
mold liquid crystal cell in which the liquid crystal 
layer which it responds [ layer ] to change of the 
orientation condition of the liquid crystal molecule 
by the electric field impressed to inter-electrode 
[ said ], and makes incident light scatter about 
and penetrate was prepared Have a reflective 
shaft and a transparency shaft in the direction 
which intersects perpendicularly mutually and 
carry out incidence to said liquid crystal cell from 
the front, and turn to said liquid crystal cell s **** 
of the polarization component in alignment with 
said reflective shaft of the light which carried out 
outgoing radiation, and it reflects in the tooth 
back. The liquid crystal display characterized by 
having arranged the ps wave separation 
reflecting plate which makes p **** of the 
polarization component in alignment with said 
transparency shaft penetrate to a tooth-back side, 
and preparing a light absorption member in the 
tooth back side of this p s wave separation 
reflecting plate. 

[Claim 2] Said light absorption member is a liquid 
crystal display according to claim 1 characterized 
by being the absorption film of the black system 
which absorbs most incident light. 
[Claim 3] Said light absorption member is a liquid 
crystal display according to claim 1 which is the 
polarizing plate which makes the light of the 
polarization component which absorbed the light 
of the polarization component in alignment with 
an absorption shaft, and met the transparency 
shaft penetrate, and is characterized by arranging 
this polarizing plate towards the direction which 
crosses that transparency shaft to the 
transparency shaft of said p-s wave separation 
reflecting plate. 

[Claim 4] The liquid crystal display according to 
claim 3 characterized by preparing the light reflex 
member in the tooth back side of said polarizing 
plate. 

[Claim 5] The liquid crystal display according to 
claim 1 characterized by arranging the anisotropy 
scattered plate which are scattered about and 



carries out outgoing radiation of the light which 
carried out outgoing radiation of the light which 
carried out incidence between said liquid crystal 
cell and said p-s wave separation reflecting plate 
or to the front-face side of said liquid crystal cell 
by the incident angle of specific include -angle 
within the limits to the perpendicular direction, 
without being scattered about, and carried out 
incidence by the larger incident angle than it. 
[Claim 6] Said liquid crystal cell is a liquid crystal 
display according to claim 1 to 5 characterized by 
preparing the color filter of two or more colors 
with which said electrode prepared in the inside of 
the substrate of said pair, respectively has two or 
more pixel fields which counter mutually, and 
corresponds to either of the substrates of said pair 
to said two or more pixel fields, respectively 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the liquid crystal display of the dispersion mold 
which controls and displays dispersion of light. 
[0002] 

[Description of the Prior Art] There is a thing of 
the dispersion mold which controls and displays 
dispersion of light as a liquid crystal display 
Drawing 8 is the sectional view of the 
conventional dispersion mold liquid crystal display, 
and this liquid crystal display consists of a 
dispersion/transparency mold liquid crystal cell 1 
and light absorption film 9 arranged at the 
tooth-back side of this liquid crystal cell 1. 
[0003] The transparence substrates 2 and 3 of the 
pair by the side of the front face joined through the 
sealant of the shape of a frame which -said 
dispersion/transparency mold liquid crystal cell 1 
does not make' scatter about 7 for it arid penetrate 
incident light, and is not illustrated, and a tooth 
back, It consists of a liquid crystal layer 6 which it 
is prepared [ layer ] between the transparent 
electrodes 4 and 5 prepared in the inside of these 
substrates 2 and 3, respectively, the substrate 2 of 
said pair, and 3, it responds [ layer ] to change of 
the orientation condition of said electrode 4 and 
the liquid crystal molecule by the electric field 
impressed among five, and makes incident light 
scatter about and penetrate. 

[0004] In addition, dispersion/transparency mold 
liquid crystal cell 1 which **8**(ed) is the thing of 
macromolecule distributed process input output 
equipment, and the liquid crystal layer 6 is liquid 
crystal / macromolecule compound layer. This 
liquid crystal / giant- molecule compound layer are 
making the structure where liquid crystal 8 was 
confined in each clearance section of the 
giant-molecule layer 7 polymer ized so that a 
dielectric anisotropy might distribute the forward 
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pneumatic liquid crystal 8 in the transparent 
giant- molecule layer 7 and might have a cross 
section like sponge in, respectively. 
[0005] Moreover, this liquid crystal cell 1 is the 
thing of an active-matrix method, and the 
electrodes 5 prepared in the inside of the 
tooth-back side substrate 3 are two or more pixel 
electrodes arranged in the shape of a matrix. 
These pixel electrodes 5 are connected to two or 
more TFT(s) (thin film transistor) which each 
pixel electrode 5 was made to correspond to the 
inside of said tooth-back side substrate 3, 
respectively, and were prepared, respectively and 
which are not illustrated, and said two or more 
TFT(s) are connected with the gate line and data 
line which were wired by the inside of said 
tooth-back side substrate 3 and which are not 
illustrated. 

[0006] On the other hand, the electrode 4 prepared 
in the inside of the front-face side substrate 2 is a 
counterelectrode of the shape of one sheet film 
which counters said two or more pixel electrodes 5 
of all, and the field where this counterelectrode 4 
and said two or more pixel electrodes 5 counter 
mutually is a pixel field, respectively. 
[0007] moreover, the thing of the black system in 
which said light absorption film 9 absorbs most 
incident light ■■ it is - this light absorption film 9 
- the tooth back side of said liquid crystal cell 1 
this liquid crystal cell 1 - the whole surface is 
made to counter mostly and it is arranged. In 
addition, although the light absorption film 9 is 
made to estrange from the tooth back of a liquid 
crystal cell 1 and is shown by a diagram, this light 
absorption film 9 is approached or stuck on the 
external surface of the tooth-back side-substrate 3 
of said liquid crystal cell 1, and is prepared in it. 
[0008] This dispersion mold liquid crystal display 
uses the outdoor daylight (natural light, indoor 
illumination light, etc.) which is the light of that 
operating environment. Dispersion of the light by 
the liquid crystal layer 6 of said 
dispersion/transparency mold liquid crystal cell 
(polymer dispersed liquid crystal ceD 1 is 
controlled and displayed, incident light is 
scattered by said liquid crystal layer 6, clear 
display is obtained, and a dark display is obtained 
by making said liquid crystal layer 6 penetrate, 
and absorbing said incident light by the light 
absorption film 9 by the side of a tooth back. 
[0009] That is, in the state of the non electric field 
by which the electrical potential difference is not 
impressed between an electrode 4 and 5, molecule 
8a of the liquid crystal 8 of the liquid crystal / 
macromolecule compound layer which is the liquid 
crystal layer 6 of said liquid crystal cell 1 has 
turned to the random direction, as shown in 
drawing 8 . 



[0010] In the state of this non-electric field, the 
light which carried out incidence to the liquid 
crystal cell 1 from that front face will be scattered 
about according to a dispersion operation of the 
liquid crystal layer 6, as the continuous-line arrow 
head showed to drawing, the light which goes to 
the front face of the liquid crystal cell 1 of that 
scattered light will carry out outgoing radiation 
ahead, and the display of that field will be clear 
display In addition, outgoing radiation of the light 
which goes to the tooth back side of the light 
scattered about by said liquid crystal layer 6 is 
carried out to the tooth back of this liquid crystal 
cell 1, and it is absorbed with the light absorption 
film 9. 

[0011] Moreover, if the electrical potential 
difference of a predetermined value is impressed 
between the electrode 4 of said liquid crystal cell 1, 
and 5, it will arrange uniformly so that liquid 
crystal molecule 8a of said liquid crystal layer 6 
may become almost perpendicular to the 2 or 3rd 
page of a substrate by the electric field. 
[0012] At this time, the light which carried out 
incidence to the liquid crystal cell 1 from that 
front face will penetrate a liquid crystal cell 1, 
without hardly receiving the dispersion operation 
by said liquid crystal layer 6, as the broken-line 
arrow head showed to drawing, that light will be 
absorbed with the light absorption film 9, and the 
display of that field will be a dark display. 
[0013] Thus, the above-mentioned dispersion mold 
liquid crystal display controls and displays 
dispersion of light, and since this dispersion mold 
liquid crystal display does not need the polarizing 
plate for controlling transparency of light like the 
liquid ^-cry stal display of-. TN. >(Twisted -Nematic) 
mold, a bright display can be obtained using 
outdoor <dayUght. — *•*■'*"""' - - - :i 

[0014] In addition, although 

dispersion/transparency mold liquid crystal cell 1 
which **8**(ed) is the thing of macromolecule 
distributed process input output equipment, there 
is also a thing of a phase transition mold (called a 
phase transition mold) which prepared the liquid 
crystal layer which a dielectric anisotropy 
becomes from forward cholestefic liquid crystal, or 
cholesteric liquid crystal and the liquid crystal 
mixture of a pneumatic liquid crystal between the 
transparence substrates of a pair in 
dispersion/transparency mold liquid crystal cell. 
[0015] This phase transition mold liquid crystal 
cell .uses the phase transition of liquid crystal, 
makes light scatter about and penetrate, and in 
the state of the non electric field by which the 
electrical potential difference is not impressed to 
inter-electrode [ which was prepared in the inside 
of the substrate of a pair, respectively ], said liquid 
crystal is presenting the cholesteric liquid crystal 
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phase, and it scatters incident light. Moreover, it 
is made to penetrate, if the electrical potential 
difference of a predetermined value is impressed 
to inter electrode [ said ], without said liquid 
crystal's transferring to the pneumatic liquid 
crystal phase of a HOMEOTORO pick array, and 
scattering it about in most incident light. 
[0016] The dispersion mold liquid crystal display 
using said phase transition mold liquid crystal cell 
also arranges the light absorption film, and is 
constituted at the tooth-back side of said liquid 
crystal cell, the incident light from the front is 
scattered by the liquid crystal layer of said liquid 
crystal cell, clear display is obtained, and a dark 
display is obtained by making said liquid crystal 
cell penetrate and absorbing said incident light by 
said light absorption film. 
[0017] 

[Problem(s) to be Solved by the Invention] 
However, since outgoing radiation of the scattered 
light which only the light which goes to the front 
face of the liquid crystal cell of the scattered lights 
which carried out incidence of the conventional 
dispersion mold liquid crystal display to 
dispersion/transparency mold liquid crystal cell 
(macromolecule distributed process input output 
equipment or phase transition mold liquid crystal 
cell) from the front face, and were scattered about 
by the liquid crystal layer carries out outgoing 
radiation ahead, and goes to the tooth-back side of 
a liquid crystal layer is carried out to the tooth 
back of a liquid crystal cell and it is absorbed with 
the light absorption film, its brightness of clear 
display is not enough and its contrast is bad. 
[0018] This invention makes bright enough clear 
^ j ;. display 4)y- dispersion^of incident lightj - and aims^at 
offering the liquid crystal display of the. dispersion 
mold Which can moreover obtain the good display 
of contrast. 
[0019] 

[Means for Solving the Problem] An electrode is 
prepared in the inside of the substrate of a pair 
with which the liquid crystal display of this 
invention counters mutually, respectively. To the 
tooth-back side of dispersion/transparency mold 
liquid crystal cell where the liquid crystal layer 
which it responds [ layer ] to change of the 
orientation condition of the liquid crystal molecule 
by the electric field impressed to inter-electrode 
[ said ], and makes incident light scatter about 
and penetrate was prepared between the 
substrates of said pair Have a reflective shaft and 
a transparency shaft in the direction which 
intersects perpendicularly mutually, and carry out 
incidence to said liquid crystal cell from the front, 
and turn to said liquid crystal cell s **** of the 
polarization component in alignment with said 
reflective shaft of the light which carried out 



outgoing radiation, and it reflects in the tooth 
back. The p-s wave separation reflecting plate 
which makes p **** of the polarization component 
in alignment with said transparency shaft 
penetrate to a tooth-back side is arranged, and it 
is characterized by preparing a light absorption 
member in the tooth-back side of this p-s wave 
separation reflecting plate. 

[0020] This liquid crystal display uses the outdoor 
daylight which is the light of that operating 
environment, and controls and displays dispersion 
of the light by the liquid crystal layer of said 
dispersion/transparency mold liquid crystal cell, 
and when the liquid crystal molecule of the liquid 
crystal layer of said liquid crystal cell is in the 
orientation condition of scattering incident light, 
the outdoor daylight which carried out incidence 
to said liquid crystal cell from the front is 
scattered about by said liquid crystal layer. 
[0021] and the light which goes to the front face of 
the liquid crystal cell of the scattered lights 
scattered about by said liquid crystal layer carries 
out outgoing radiation ahead at this time both s 
**** Q £ polarization component in alignment 
with the reflective shaft of said p-s wave 
separation reflecting plate of the scattered lights 
which carried out outgoing radiation is reflected in 
the tooth back of said liquid crystal cell by this p-s 
wave separation reflecting plate. The reflected 
light carries out incidence to said liquid crystal 
cell from the tooth back again, it will be again 
scattered about by said liquid crystal layer, 
outgoing radiation will be carried out ahead, and 
the display of the field will be clear display. 
[0022] In addition, p **** of the polarization 
component which met-the^too th*back o£sai&4iquid- 
crystal cell among the scattered lights which 
carried but outgoing radiation at the transparency 
shaft of said p-s wave separation reflecting plate 
penetrates this p-s wave separation reflecting 
plate, and is absorbed by said light absorption 
member. 

[0023] Namely, the light which carries out 
outgoing radiation ahead of the scattered lights 
which this liquid crystal display carried out 
incidence of the clear display by dispersion of 
incident light from the front, and were scattered 
about by the liquid crystal layer of said liquid 
crystal cell, It is reflected by said p-s wave 
separation reflecting plate of the scattered lights 
which carried out outgoing radiation to the 
tooth back side of said liquid crystal cell, and 
displays by both light which is again scattered 
about by said liquid crystal layer, and carries out 
outgoing radiation ahead, and the brightness of 
clear display is [ therefore ] enough. 
[0024] Moreover, when the liquid crystal molecule 
of the liquid crystal layer of said liquid crystal cell 
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changes orientation into the condition of making 
incident light penetrating Penetrate without 
scattering about the light which carried out 
incidence to the liquid crystal cell from the front in 
most said liquid crystal layers, and outgoing 
radiation is carried out to the tooth-back side of a 
liquid crystal cell, p **** of the polarization 
component in alignment with the transparency 
shaft of said ps wave separation reflecting plate 
of that light will penetrate this p s wave 
separation reflecting plate, it will be absorbed by 
said light absorption member, and the display of 
that field will be a dark display. 
[0025] However, s **** of the polarization 
component which met the tooth back of said liquid 
crystal cell at the reflective shaft of said p-s wave 
separation reflecting plate of the light which 
carried out outgoing radiation also at the time of 
this dark display It is reflected by this p-s wave 
separation reflecting plate, and in order that that 
reflected light may penetrate said liquid crystal 
cell again and may carry out outgoing radiation 
ahead, said dark display becomes bright compared 
with the case where most light which carried out 
outgoing radiation is absorbed by the light 
absorption member, at the tooth back of a liquid 
crystal cell, without having said p-s wave 
separation reflecting plate. 

[0026] However, the display of a liquid crystal 
display is observed from [ the ] a transverse plane 
(direction near the normal of the front face of 
equipment), ** is common and incidence of the 
outdoor daylight is mainly carried out from the 
direction to which it inclined aslant to the 
direction of a transverse plane which is the 
^observation- direction : ofca* display. i~ ^ ^ < v 
[0027] And" since : said p s wave separation 
reflecting- plate ^reflects most' s r **** of the : 
polarization component in alignment with the 
reflective shaft by the same angle of reflection as 
the incident angle, the direction of light of 
outgoing radiation reflected by said p s wave 
separation reflecting plate at the time of said dark 
display is the direction which does not look almost 
to the slanting front, i.e., a display observation 
observer, to said direction of a transverse plane, 
therefore the dark display observed from a 
transverse plane is sufficient darkness. 
[0028] Therefore, according to the liquid crystal 
display of this invention, clear display by 
dispersion of incident light can be made bright 
enough, and, moreover, the difference of the 
brightness of said clear display and dark display 
can obtain the good display of contrast large 
enough. 
[0029] 

[Embodiment of the Invention] The liquid crystal 
display of this invention as mentioned above to the 



tooth-back side of dispersion/transparency mold 
liquid crystal cell Have the reflective shaft and 
transparency shaft which intersect 
perpendicularly mutually, and s **** of the 
polarization component in alignment with said 
reflective shaft is reflected. By arranging the p-s 
wave separation reflecting plate which makes p 
**** 0 £ ^ e polarization component in alignment 
with said transparency shaft penetrate, and 
preparing a light absorption member in the 
tooth-back side of this p-s wave separation 
reflecting plate Clear display by dispersion of 
incident light is made bright enough, and it 
enables it to obtain the good display of contrast 
moreover. 

[0030] The light absorption member prepared in 
the tooth back side of said p-s wave separation 
reflecting plate in the liquid crystal display of this 
invention has the desirable absorption film of the 
black system which absorbs most incident light, 
by using the absorption film of this black system, 
can lose nearly completely the light which 
penetrated said p s wave separation reflecting 
plate being reflected, and carrying out outgoing 
radiation ahead, and can give said dark indication 
darker. 

[0031] In addition, said light- absorption member 
absorbs the light of the polarization component in 
alignment with an absorption shaft, and the 
polarizing plate which makes the light of the 
polarization component in alignment with a 
transparency shaft penetrate is sufficient as it, 
and it can absorb the light which penetrated said 
p-s wave separation reflecting plate with said 
polarizing plate by arranging said polarizing plate 
«*4n~thafccase towards -the ' direction which crosses- 
the transparency shaft to the transparency shaft 
of said p-s wave separation reflecting plate. 
[0032] Thus, when using a polarizing plate for said 
light absorption member, a light reflex member 
may be prepared in the tooth back side of said 
polarizing plate, and said clear display can be 
made brighter by considering as such a 
configuration. 

[0033] Namely, since the degree of polarization of 
said p*s wave separation reflecting plate is not not 
much high, Although a certain amount of light of 
the light (p **** of the polarization component in 
alignment with the transparency shaft of a p s 
wave separation reflecting plate) which 
penetrated said p-s wave separation reflecting 
plate, and carried out incidence to said polarizing 
plate penetrates to the tooth-back side of said 
polarizing plate even if the transparency shaft of 
said polarizing plate crosses to the transparency 
shaft of said p s wave separation reflecting plate If 
it is made to reflect positively the light which 
prepared the light reflex member in the 
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tooth-back side of said polarizing plate, penetrated 
said ps wave separation reflecting plate, and 
penetrated said polarizing plate further by said 
light reflex member, outgoing radiation also of the 
light reflected by this light reflex member will be 
carried out ahead. 

[0034] Therefore, it can display by the light which 
is reflected by the light which is reflected by the 
light which carries out outgoing radiation ahead of 
the light scattered about by the liquid crystal 
layer of said liquid crystal cell in clear display, and 
said p-s wave separation reflecting plate, is again 
scattered about by said liquid crystal layer, and 
carries out outgoing radiation ahead, and said 
light reflex member, is again scattered about by 
said liquid crystal layer, and carries out outgoing 
radiation ahead, and said clear display can be 
made brighter. 

[0035] In this case, although a dark display also 
becomes to some extent bright Since incidence of 
the outdoor daylight is mainly carried out from 
the direction to which it inclined aslant to the 
direction of a transverse plane which is the 
observation direction of a display as mentioned 
above, and it is reflected ahead [ slanting ] by said 
p-s wave separation reflecting plate and the light 
reflex member to the direction of a transverse 
plane at the time of clear display, The dark display 
observed from a transverse plane is sufficient 
darkness, therefore can obtain the good display of 
contrast with the difference of the brightness of 
clear display and a dark display large enough. 
[0036] Furthermore, it sets to the liquid crystal 
display of this invention. Between said liquid 
crystal cell and said p-s wave separation reflecting 
plate *or-to ■ the^foont- f aee -side^of- said -liquid crystal 
cell When it is desirable to arrange the anisotropy 
scattered plate which are scattered about -and 
carries out outgoing radiation of the light which 
carried out outgoing radiation of the light which 
carried out incidence by the incident angle of 
specific include -angle within the limits to the 
perpendicular direction, without being scattered 
about, and carried out incidence by the larger 
incident angle than it and it does in this way 
While carrying out many outgoing radiation of the 
scattered light according to the direction of a 
transverse plane which is the observation 
direction of a display and making clear display 
still brighter, the moire of the dark display by 
reflection of p **** in said p s wave separation 
reflecting plate in the case of a dark display can be 
controlled. 

[0037] Moreover, said liquid crystal cell can 
display the bright good color picture of contrast by 
having two or more pixel fields where the 
electrode prepared in the inside of the substrate of 
a pair, respectively counters mutually preparing 



the color filter of two or more colors which 
corresponds to either of the substrates of said pair 
to said two or more pixel fields, respectively, and 
using such a liquid crystal cell. 
[0038] 

[Example] Drawing 1 is some sectional views of 
the liquid crystal display in which the 1st example 
of this invention is shown, and the liquid crystal 
display of this example consists of 
dispersion/transparency mold liquid crystal cell 10, 
a p-s wave separation reflecting plate 20 arranged 
at the tooth-back side of this liquid crystal cell 1, 
and absorption film 21 prepared in the tooth-back 
side of this p s wave separation reflecting plate 20 
as a light absorption member. 

[0039] Said dispersion/transparency mold liquid 
crystal cell 10 is a thing which makes incident 
light scatter about and penetrate. The respectively 
transparent electrodes 13 and 14 are formed in 
the inside of the transparence substrates 11 and 
12 of the pair by the side of the front face joined 
through the sealant of the shape of a frame which 
is not illustrated, and a tooth back. The liquid 
crystal layer 15 which it responds [ layer ] to 
change of the orientation condition of said 
electrode 13 and the liquid crystal molecule by the 
electric field impressed among 14, and makes 
incident light scatter about and penetrate between 
the substrate 11 of said pair and 12 is formed. 
[0040] In addition, dispersion/transparency mold 
liquid crystal cell 10 used in this example is the 
thing of macromolecule distributed process input 
output equipment, and that liquid crystal layer 15 
is liquid crystal / macromolecule compound layer. 
This liquid crystal / giant-molecule compound 
layer- -are- making the .-structure < where ^liquid < 
crystal 17 was confined in each clearance section 
of the giant-molecule layer 16 polymer ized so that 
a dielectric anisotropy might distribute the 
forward pneumatic liquid crystal 17 in the 
transparent giant-molecule layer 16 and might 
have a cross section like sponge in, respectively. 
[0041] Moreover, this liquid crystal cell 10 is the 
thing of an active -matrix method, and the 
electrodes 14 prepared in the inside of the 
tooth back side substrate 12 are two or more pixel 
electrodes arranged in the shape of a matrix. 
These pixel electrodes 14 are connected to two or 
more TFT(s) (thin film transistor) which each 
pixel electrode 14 was made to correspond to the 
inside of said tooth back side substrate 12, 
respectively, and were prepared, respectively and 
which are not illustrated, and said two or more 
TFT(s) are connected with the gate line and data 
line which were wired by the inside of said 
tooth back side substrate 12 and which are not 
illustrated. 

[0042] On the other hand, the electrode 13 
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prepared in the inside of the front-face side 
substrate 11 is a counterelectrode of the shape of 
one -sheet film which counters said two or more 
pixel electrodes 14 of all, and the field where this 
counterelectrode 13 and said two or more pixel 
electrodes 14 counter mutually is a pixel field, 
respectively. 

[0043] Next, the p-s wave separation reflecting 
plate 20 arranged at the tooth-back side of said 
dispersion/transparency mold liquid crystal cell 10 
is explained. 

[0044] the direction in which drawing 2 is the 
perspective view of said p-s wave separation 
reflecting plate 20, and this p-s wave separation 
reflecting plate 20 intersects perpendicularly 
mostly mutually - 20s of reflective shafts, and 
transparency shaft 20p -- **** - it gets down, s 
**** of the polarization component in alignment 
with 20s of said reflective shafts of the incident 
light is reflected, and it has the property of 
making p **** of the polarization component in 
alignment with said transparency shaft 20p 
penetrating. 

[0045] Namely, s **** S of the polarization 
component which met this p-s wave separation 
reflecting plate 20 at 20s of that reflective shaft as 
shown in drawing 2 If incidence of the light 
containing both p **** P of the polarization 
component in alignment with said transparency 
shaft 20p is carried out, s **** S in alignment with 
20s of said reflective shafts of the incident light 
will be reflected with the p-s wave separation 
reflecting plate 20, and p **** P in alignment with 
said transparency shaft 20p will penetrate the p-s 
wave separation reflecting plate 20. 
- [0046] In addition, -although the. example to which- 
~ incidence : of ~the r light was carried out from the 
field of one of these was -shown in- the p-s wave 
separation reflecting plate 20 at drawing 2 , said 
p-s wave separation reflecting plate 20 shows the 
same property also to the incident light from the 
field of another side. 

[0047] This p-s wave separation reflecting plate 20 
is a non-colored sheet that reflection property and 
whose transparency property are properties 
without a wavelength dependency, and that 
reflected light is specular light. 
[0048] and said p-s wave separation reflecting 
plate 20 - 20s of that reflective shaft, and 
transparency shaft 20p - the direction of 
arbitration - turning - the tootirback side of said 
liquid crystal cell 10 - this liquid crystal cell 10 - 
the whole surface is made to counter mostly and it 
is arranged. 

[0049] moreover, the thing of the black system in 
which said absorption film 21 absorbs most 
incident light ■■ it is - this absorption film 21 -- 
the tooth-back side of said p-s wave separation 



reflecting plate 20 - this p-s wave separation 
reflecting plate 20 ~ the whole surface is made to 
counter mostly and it is arranged. 
[0050] In addition, although a liquid crystal cell 10, 
the p-s wave separation reflecting plate 20, and 
the absorption film 21 of each other are made to 
estrange and are shown by drawing 1 , the p-s 
wave separation reflecting plate 20 is approached 
or stuck on the external surface of the tooth-back 
side substrate 12 of a liquid crystal cell 10, and it 
is prepared, and the absorption film 21 is 
approached or stuck at the tooth back of the p-s 
wave separation reflecting plate 20, and is 
prepared in it. 

[0051] This liquid crystal display is what uses the 
outdoor daylight which is the light of that 
operating environment, and controls and displays 
dispersion of the light by the liquid crystal layer 
15 of said dispersion/transparency mold liquid 
crystal cell (this example polymer dispersed liquid 
crystal eel) 10. In the state of the non-electric field 
by which the electrical potential difference is not 
impressed between an electrode 13 and 14, 
molecule 17a of the liquid crystal 17 of the liquid 
crystal / macromolecule compound layer which is 
the liquid crystal layer 15 of said liquid crystal cell 
10 is in the orientation condition which turned to 
the random direction, i.e., the orientation 
condition of scattering incident light, as shown in 
drawing 1 . 

[0052] Thus, when liquid crystal molecule 17a of 
the liquid crystal layer 15 of a liquid crystal cell 10 
is in the orientation condition of scattering 
incident light, the light which carried out 
incidence to the liquid crystal cell 10 from the 
front is^-SGattere<3U about - according to ^dispersion 
operation of the - liquid crystal layer- 15, as the 
continuous line arrow head showed to drawing 1 . 
[0053] and the light which goes to the front face of 
the liquid crystal cell 10 of the scattered lights 
scattered about by said liquid crystal layer 15 
carries out outgoing radiation ahead at this time - 
both s **** S of the polarization component in 
alignment with 20s of reflective shafts of said p-s 
wave separation reflecting plate 20 of the 
scattered lights which carried out outgoing 
radiation is reflected in the tooth back of said 
liquid crystal cell 10 by this p-s wave separation 
reflecting plate 20. The reflected light carries out 
incidence to a liquid crystal cell 10 from the tooth 
back again, it will be again scattered about by said 
liquid crystal layer 15, outgoing radiation will be 
carried out ahead, and the display of the field will 
be clear display. 

[0054] In addition, p **** P of the polarization 
component which met the tooth back of said liquid 
crystal cell 10 among the scattered lights which 
carried out outgoing radiation at transparency 
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shaft 20p of said ps wave separation reflecting 
plate 20 penetrates this p-s wave separation 
reflecting plate 20, and is absorbed with said 
absorption film 21. 

[0055] Namely, the light which carries out 
outgoing radiation ahead of the scattered lights 
which this liquid crystal display carried out 
incidence of the clear display by dispersion of 
incident light from the front, and were scattered 
about by the liquid crystal layer 15 of said liquid 
crystal cell 10, It is reflected by said p-s wave 
separation reflecting plate 20 of the scattered 
lights which carried out outgoing radiation to the 
tooth-back side of said liquid crystal cell 10, and 
displays by both light which is again scattered 
about by said liquid crystal layer 15, and carries 
out outgoing radiation ahead, and the brightness 
of clear display is [ therefore ] enough. 
[0056] Moreover, if the electrical potential 
difference of a predetermined value is impressed 
between the electrode 13 of said liquid crystal cell 
10, and 14, it arranges uniformly so that liquid 
crystal molecule 17a of said liquid crystal layer 15 
may become almost perpendicular to the 11 or 
12th page of a substrate by the electric field, and 
will be in the orientation condition of making 
incident light penetrating. 

[0057] Thus, when liquid crystal molecule 17a of 
the liquid crystal layer 15 of a liquid crystal cell 10 
changes orientation into the condition of making 
incident light penetrating The light which carried 
out incidence to the liquid crystal cell 10 from the 
front penetrates without almost scattering said 
liquid crystal layer 15 on drawing 1 , as the 
broken-line arrow head showed, and carries out 
- outgoings-radiation to -ther-tooth-baok ^skle -of *a v 
"liquid crystal cell, p **** P of the polarization 
component in alignment with - transparency shaft 
20p of said p-s wave separation reflecting plate 20 
of that light will penetrate this p-s wave 
separation reflecting plate 20, it will be absorbed 
with said absorption film 21, and the display of 
that field will be a dark display. 
[0058] However, s **** S of the polarization 
component which met the tooth back of said liquid 
crystal cell 10 at the reflective shaft of said p s 
wave separation reflecting plate 20 of the light 
which carried out outgoing radiation also at the 
time of this dark display It is reflected by this p s 
wave separation reflecting plate 20, and in order 
that that reflected light may penetrate a liquid 
crystal cell 10 again and may carry out outgoing 
radiation ahead, said dark display becomes bright 
compared with the case where most light which 
carried out outgoing radiation is absorbed with 
the absorption film 21, at the tooth back of a liquid 
crystal cell 10, without having said p s wave 
separation reflecting plate 20. 



[0059] However, the display of a liquid crystal 
display is observed from [ the ] a transverse plane 
(direction near the normal of the front face of 
equipment), ** is common and incidence of the 
outdoor daylight is mainly carried out from the 
direction to which it inclined aslant to the 
direction of a transverse plane which is the 
observation direction of a display. 
[0060] That is, as for the display displayed using 
outdoor daylight, it is common to use the direction 
which inclined to the upper Hmb side of a screen 
aslant to the direction of a transverse plane which 
is the observation direction of a display towards 
the direction where bright outdoor daylight is 
obtained, and the liquid crystal display of this 
example is used similarly. 

[0061] And since said ps wave separation 
reflecting plate 20 reflects most s **** S of the 
polarization component in alignment with 22s of 
the reflective shaft by the same angle of reflection 
as the incident angle, The direction of outgoing 
radiation of light reflected by said p-s wave 
separation reflecting plate 20 at the time of said 
dark display is a direction which does not look 
almost to the slanting front, i.e., a display 
observation observer, to said direction of a 
transverse plane, therefore the dark display 
observed from a transverse plane is sufficient 
darkness. 

[0062] And in this example, since the light 
absorption member prepared in the tooth-back 
side of said p s wave separation reflecting plate 20 
is used as the absorption film 21 of the black 
system which absorbs most incident light, it can 
lose nearly completely the light which penetrated 
said *p-s^wave~separation-r^flecting^) late :2&being > 
reflected, and carrying out outgoing . radiation 
ahead, and said 1 dark indication can be given 
darker. 

[0063] Therefore, according to this liquid crystal 
display, clear display by dispersion of incident 
light can be made bright enough, and, moreover, 
the difference of the brightness of said clear 
display and dark display can obtain the good 
display of contrast large enough. 
[0064] If the display property of the liquid crystal 
display of the above-mentioned example and the 
comparison equipment which omitted said p-s 
wave separation reflecting plate 20 from this 
liquid crystal display is compared Incidence of the 
light is carried out [ of the periphery centering on 
the normal of the front face ] to these equipments 
from the perimeter by the incident angle of 20 
degrees to said normal. When outgoing radiation 
light is measured from a transverse plane 
(direction which met said normal), the reflection 
factor (ratio of the outgoing radiation light to 
incident light) R of the light at the time of the 
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clear display of equipment and a dark display, the 
chromaticity x of outgoing radiation light, y, and 
the contrast CR are as follows, respectively. 
[0065] In addition, said reflection factor R is, the 
value which made 100% the reflection factor of 
this white reflecting plate on the basis of the 
reflection factor in the simple substance of the 
white reflecting plate which consists of aluminum 
203 (alumina), and the chromaticity of said 
outgoing radiation light is x coordination value 
and y coordination value on a CIE chromaticity 
diagram. 

[0066] [Comparison equipment] 
Clear display R= 5.7% of reflection factors, a 
chromaticity x= 0.27, y=0.27 dark display R= 1.5% 
of reflection factors, a chromaticity x= 0.28, y=0.30 
contrast CR=3. 9 [example equipment] 
clear display R= 88.1% of reflection factors, a 
chromaticity x= 0.32, and y=0.33 dark display R= 
10.0% of reflection factors, a chromaticity x= 0.30, 
and y=0.32 contrast CR=8.9 ** in this way 
Although dark level comes floating a little 
compared with the comparison equipment it was 
made to absorb most light which omitted the p-s 
wave separation reflecting plate 20, and carried 
out outgoing radiation to the tooth back of a liquid 
crystal cell 10 with the absorption film 21 since 
the reflection factor at the time of a dark display is 
high, the liquid crystal display of the 
above-mentioned example the reflection factor at 
the time of clear display is alike and high, and 
high contrast is acquired compared with said 
comparison equipment. 

[0067] and the white [ liquid crystal display / of 
the above-mentioned example / chromaticity / each 
^ W of the outgoing radiation light*a£'the-timeof clear ^ 
: display and a dark display ] (achromatic color) 
point on a CIE chromaticity diagram (x= 0.31, y= - 
0.32) -- **** -- it is a near value, therefore good 
monochrome display can be obtained compared 
with said comparison equipment. 
[0068] In addition, although the absorption film 21 
of a black system is formed in the tooth-back side 
of said p-s wave separation reflecting plate 20 as a 
light absorption member in the 1st example of the 
above, the polarizing plate which makes the light 
of the polarization component which absorbed the 
light of the polarization component in alignment 
with an absorption shaft, and met the 
transparency shaft penetrate is sufficient as said 
light absorption member. 

[0069] Drawing 3 is some sectional views of the 
liquid crystal display in which the 2nd example of 
this invention is shown, and the liquid crystal 
display of this example consists of 
dispersion/transparency mold liquid crystal cell 10, 
the p-s wave separation reflecting plate 20 
arranged at the tooth-back side of this liquid 



crystal cell 1, a polarizing plate 22 prepared in the 
tooth-back side of this p*s wave separation 
reflecting plate 20 as a light absorption member, 
and a light reflex member 23 prepared in the 
tooth-back side of this polarizing plate 22. 
[0070] In addition, dispersion/transparency mold 
liquid crystal cell 10 is the thing of macromolecule 
distributed process input output equipment, and 
since this liquid crystal cell 10 and the p-s wave 
separation reflecting plate 20 are the same as the 
thing of the 1st example of the above, the 
overlapping explanation attaches and omits a 
same sign to drawing. 

[0071] In this example, said polarizing plate 22 is 
arranged towards the direction which crosses that 
transparency shaft to transparency shaft 20p 
(refer to drawing 2 ) of said p-s wave separation 
reflecting plate 20. 

[0072] Moreover, the light reflex member 23 
arranged at the tooth-back side of said polarizing 
plate 22 is specular reflection film which consists 
of silver, and this light reflex member 23 is 
approached or stuck at the tooth back of said 
polarizing plate 22, and is prepared in it. 
[0073] Although considered as the polarizing plate 
22 which makes the light of the polarization 
component which the liquid crystal display of this 
example absorbed the light of the polarization 
component which met the absorption shaft in the 
light absorption member prepared in the 
tooth-back side of said p-s wave separation 
reflecting plate 20, and met the transparency 
shaft penetrate Since said polarizing plate 22 is 
arranged towards the direction which crosses the 
transparency shaft to transparency shaft 20p of 
~ «said-p-s-wave^separation reflecting- plate, 20, - The^ 
light (p **** . of the polarization: component in 
'alignment with transparency shaft 20p of the p-s 
wave separation reflecting plate 20) which 
penetrated said p-s wave separation reflecting 
plate 20 is absorbable with said polarizing plate 
22. 

[0074] Although what is necessary is just to set 
the crossover include angle of the transparency 
shaft of said polarizing plate 22, and transparency 
shaft 20p of said p-s wave separation reflecting 
plate 20 as arbitration, in addition, a desirable 
crossover include angle It is an include angle near 
90 degrees or it, and the light which penetrated 
said p-s wave separation reflecting plate 20 can be 
efficiently absorbed with said polarizing plate 22 
by making the transparency shaft of said 
polarizing plate 22 intersect perpendicularly 
mostly to transparency shaft 20p of said p-s wave 
separation reflecting plate 20. 
[0075] And in this example, since the light reflex 
member 23 is formed in the tooth-back side of said 
polarizing plate 22, said clear display can be made 
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brighter. 

[0076] Namely, since the degree of polarization of 
said p-s wave separation reflecting plate 20 is not 
not much high, Even if the transparency shaft of 
said polarizing plate 22 crosses to transparency 
shaft 20p of said p-s wave separation reflecting 
plate 20 A certain amount of light of the light (p 
**** Q £ ^ e polarization component in alignment 
with transparency shaft 20p of the p-s wave 
separation reflecting plate 20) P which penetrated 
said p-s wave separation reflecting plate 20, and 
carried out incidence to said polarizing plate 22 
penetrates to the tooth-back side of said polarizing 
plate 22, as the arrow head showed to drawing 3 . 
[0077] And in this example, since he is trying to 
reflect positively the light which penetrated said 
p-s wave separation reflecting plate 20, and 
penetrated said polarizing plate 22 further by 
forming the light reflex member 23 in the 
tooth-back side of said polarizing plate 22 by said 
light reflex member 23, outgoing radiation also of 
the light reflected by this light reflex member 23 is 
carried out ahead. 

[0078] Therefore, the light which carries out 
outgoing radiation of the clear display ahead of 
the light scattered about by the liquid crystal 
layer 15 of said liquid crystal cell 10 according to 
this example, It can be reflected by said p-s wave 
separation reflecting plate 20, it can be again 
scattered about by said liquid crystal layer 15, and 
can display by the light which carries out outgoing 
radiation ahead, and the light which is reflected 
by said light reflex member 23, is again scattered 
about by said liquid crystal layer 15, and carries 
out outgoing radiation ahead, and said clear 
v- t . > display^can-be^made- brighteR'<^^^^*7- , *-* i -' v - *•■»■ - 
[0079] In this case, although a~ dark display also 
becomes to some extent bright Since- incidence of 
the outdoor daylight is mainly carried out from 
the direction to which it inclined aslant to the " 
direction of a transverse plane which is the 
observation direction of a display as mentioned 
above, and it is reflected ahead [ slanting ] by said 
p-s wave separation reflecting plate 20 and the 
light reflex member 23 to the direction of a 
transverse plane at the time of clear display, The 
dark display observed from a transverse plane is 
sufficient darkness, therefore can obtain the good 
display of contrast with the difference of the 
brightness of clear display and a dark display 
large enough. 

[0080] In the liquid crystal display of this example 
the crossover include angle of the transparency 
shaft of said polarizing plate 22, and transparency 
shaft 20p of said p-s wave separation reflecting 
plate 20 The light which penetrated said p-s wave 
separation reflecting plate 20 is efficiently 
absorbed with said polarizing plate 22 from it 



being desirable to set it as the include angle near 
90 degrees or it, as mentioned above, and doing in 
this way The difference of the brightness of said 
clear display and dark display can be enlarged, 
and the good display of contrast can be obtained. 
[0081] Namely, the liquid crystal display which set 
the transparency shaft to transparency shaft 20p 
of said p-s wave separation reflecting plate 20 at 
parallel, and has arranged said polarizing plate 22, 
If a display property with the liquid crystal 
display which transparency shaft 20p of said p-s 
wave separation reflecting plate 20 and the 
transparency shaft were made to cross at right 
angles, and has arranged said polarizing plate 22 
is compared Incidence of the light is carried out 
[ of the periphery centering on the normal of the 
front face ] to these equipments from the 
perimeter by the incident angle of 20 degrees to 
said normal. The reflection factor (ratio of the 
outgoing radiation light to incident light) R of the 
light at the time of the clear display and the dark 
display when measuring outgoing radiation light 
from a transverse plane (direction which met said 
normal), the chromaticity x of outgoing radiation 
light, y, and the contrast CR are as follows. 
[0082] In addition, said reflection factor R is the 
value which made lt)0% the reflection factor of 
this white reflecting plate on the basis of the 
reflection factor in the simple substance of the 
white reflecting plate which consists of aluminum 
203, and the chromaticity of said outgoing 
radiation light is x coordination value and y 
coordination value on a CIE chromaticity diagram. 
[0083] [Transparency shaft parallel of a polarizing 
plate and a p-s wave separation reflecting plate] 
-Clear >displ^^R=-^146i-95i'.^Q£-'.ve£lection" f actor s* a - 
chromaticity. . x=; 0.3 1, y=0.32 dark display 
Reflection factor - R= Transparency shaft 
rectangular cross] of 82.3%, a chromaticity x= 0.32, 
and a y=0.34 contrast CR= 1.8 [polarizing plate and 
a p-s wave separation reflecting plate 
clear display R= 88.4% of reflection factors, a 
chromaticity x= 0.32, and y=0.33 dark display R= 
11.2% of reflection factors, a chromaticity x= 0.32, 
and y=0.34 contrast CR=7.9 - in this way When 
the liquid crystal display of this example makes 
the crossover include angle of the transparency 
shaft of a polarizing plate 22, and transparency 
shaft 20p of the p-s wave separation reflecting 
plate 20 90 degrees (rectangular cross), contrast 
falls in connection with contrast becoming the 
highest and making the crossover include angle of 
said transparency shaft small (in parallel near). 
[0084] Therefore, the desirable crossover include 
angle of the transparency shaft of said polarizing 
plate 22 and transparency shaft 20p of said p-s 
wave separation reflecting plate 20 is an include 
angle near 90 degrees or it, and can acquire 
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contrast higher than setting up the crossover 
include angle of said transparency shaft in this 
way. 

[0085] In addition, the desirable crossover include 
angle of the transparency shaft of said polarizing 
plate 22 and transparency shaft 20p of said ps 
wave separation reflecting plate 20 is 90 or less 
degrees, and can set the brightness and contrast of 
clear display and a dark display as arbitration by 
being able to choose it as arbitration in the large 
range, and choosing this crossover include angle 
from 0 times. 

[0086] Drawing 4 is some sectional views of the 
liquid crystal display in which the 3rd example of 
this invention is shown. The liquid crystal display 
of this example Dispersion/transparency mold 
liquid crystal cell 10 and the ps wave separation 
reflecting plate 20 arranged at the tooth-back side 
of this liquid crystal cell 1, It consists of an 
anisotropy scattered plate 24 arranged between 
said liquid crystal cell 10 and said p s wave 
separation reflecting plate 20, and absorption film 
21 of the black system prepared in the tooth-back 
side of said p-s wave separation reflecting plate 20 
as a light absorption member. 

[0087] In addition, since the absorption film 21 
which dispersion/transparency mold liquid crystal 
cell 10 is the thing of macromolecule distributed 
process input output equipment, and was 
prepared as this liquid crystal cell 10, the p-s wave 
separation reflecting plate 20, and a light 
absorption member is the same as the thing of the 
1st example of the above, the overlapping 
explanation attaches and omits a same sign to 
drawing. 

[QQ881 -Brawing' 5 ^is : the side^elevation of said- 
anisotropy scattered plate 24, and this anisotropy 
scattered plate 24 has the property" which are 
scattered about and carries out outgoing radiation 
of the light which carried out outgoing radiation of 
the light which carried out incidence by the 
incident angle in the specific include-angle range 
theta to perpendicularly [ H ] it was shown in 
drawing with the alternate long and short dash 
line, without being scattered on drawing as a 
continuous-line arrow head shows, and carried out 
incidence by the larger incident angle than it to 
drawing as a broken-line arrow head shows. In 
addition, the include angle range theta of the light 
which carries out outgoing radiation, without 
scattering about these anisotropy scattered plates 
24 is 30 degrees (it is 15 degrees to a 
perpendicular direction H). 

[0089] Since said anisotropy scattered plate 24 is 
arranged between a liquid crystal cell 10 and the 
p s wave separation reflecting plate 20 according 
to the liquid crystal display of this example, To 
drawing 5 , as the continuous-line arrow head 



showed, the light which carried out outgoing 
radiation to the tooth -back side of said liquid 
crystal cell 10 of the light which carried out 
incidence to said liquid crystal cell 10 from the 
front, and was scattered about by the liquid 
crystal layer 15 It condenses so that the light 
which goes to a perpendicular direction H with 
said anisotropy scattered plate 24 may increase. It 
can condense so that the light which goes to a 
perpendicular direction H with said anisotropy 
scattered plate 24 again may increase, and 
incidence of the light (s ****) furthermore 
reflected by the p-s wave separation reflecting 
plate 20 can be carried out to said liquid crystal 
layer 15 from the tooth-back side. Therefore, 
outgoing radiation of many scattered lights can be 
carried out according to the direction of a 
transverse plane which is the observation 
direction of a display, and clear display can be 
made still brighter. 

[0090] Moreover, it condenses so that the light 
with which the light carried out incidence from the 
front, and penetrated the liquid crystal layer 15 of 
said liquid crystal cell 10 also at whose time of a 
dark display, and it carried out outgoing radiation 
to the tooth-back side in this liquid crystal display 
goes to a perpendicular direction H with said 
anisotropy scattered plate 24 may increase. 
Although the light which carries out outgoing 
radiation increases in the direction of a transverse 
plane and a dark display becomes to some extent 
bright in it since it condenses so that the light 
with which the light furthermore reflected by said 
p-s wave separation reflecting plate 20 goes to a 
perpendicular direction H with said anisotropy 
^attered--plate-::24^again may-vinerease* On- the* ~ 
other hand; since outgoing radiation light is. the 
light scattered : about with -said - anisotropy 
scattered plate 24, the moire of the dark display 
by reflection of p **** in said p s wave separation 
reflecting plate in the case of a dark display can be 
controlled. 

[0091] Incidence of the light is carried out [ of the 
periphery centering on the normal of that front 
face ] to this liquid crystal display from the 
perimeter by the incident angle of 20 degrees to 
said normal. When outgoing radiation light is 
measured from a transverse plane (direction 
which met said normal), the reflection factor (ratio 
of the outgoing radiation light to incident light) R 
of the light at the time of the clear display of 
equipment and a dark display, the chromaticity x 
of outgoing radiation light, y, and the contrast CR 
are as follows, respectively. 

[0092] In addition, it is the value which the 
anisotropy scattered plate 24 used here is^ an 
anisotropy scattered plate by Sumitomo Chemical 
Co., Ltd. marketed by the trade name of 
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"MFX1515", and made 100% the reflection factor 
of this white reflecting plate on the basis of the 
reflection factor in the simple substance of the 
white reflecting plate with which said reflection 
factor R consists of aluminum 203, and the 
chromaticity of said outgoing radiation light is x 
coordination value and y coordination value on a 
CIE chromaticity diagram. 

[0093] clear display R= 92.1% of reflection factors, 
a chromaticity x= 0.32, and y=0.33 dark display 
R= 25.4% of reflection factors, a chromaticity x= 
0.30, and y=0.31 contrast CR=3.6 - in this way 
Although contrast will fall to some extent if the 
liquid crystal display of this example is compared 
with the liquid crystal display of the 1st example 
mentioned above Since many outgoing radiation of 
the scattered light can be carried out according to 
the direction of a transverse plane which is the 
observation direction of a display, while giving an 
indication still brighter, the moire of the dark 
display by reflection of p **** in the p-s wave 
separation reflecting plate 20 in the case of a dark 
display can be controlled. 

[0094] In addition, although the anisotropy 
scattered plate 24 is arranged in the 3rd example 
of the above between said liquid crystal cell 10 and 
the p-s wave separation reflecting plate 20 This 
anisotropy scattered plate 24 may be arranged to 
the front-face side of a liquid crystal cell 10 like 
the 4th example shown in drawing 6 . Also 
according to this example While carrying out 
many outgoing radiation of the scattered light 
according to the direction of a transverse plane 
which is the observation direction of a display and 
giving an indication still brighter, the moire of the 
• dark^displa>y4)y Tefl^ 

separation reflecting plate 20 in: the case of.a dark 
display can be controlled; - - 

[0095] The reflection factor R of the light at the 
time of the clear display of the liquid crystal 
display which has arranged the anisotropy 
scattered plate 24 to the front-face side of a liquid 
crystal cell 10 like this example, and a dark 
display, the chromaticity x of outgoing radiation 
light, y, and the contrast CR are as follows. 
[0096] Clear display R= 93.4% of reflection factors, 
a chromaticity x= 0.32, y=0.33 dark display R= 
30.3% of reflection factors, a chromaticity x= 0.30, , 
and y=0.30 contrast CR=2.7 drawing 7 They are 
some sectional views of the liquid crystal display 
in which the 5th example of this invention is 
shown. The liquid crystal display of this example 
Two or more of the pixel fields are made to equip 
dispersion/transparency mold liquid crystal cell 10 
with the color filters 18R, 18G, and 18B of three 
colors of the color filter of two or more colors which 
corresponds, respectively, for example, red, green, 
and blue. 



[0097] Namely, dispersion/transparency mold 
liquid crystal cell 10 used in this example It has 
two or more pixel fields where the electrodes 13 
and 14 prepared in the inside of the substrates 11 
and 12 of a pair, respectively counter mutually. 
Either of the substrates 11 and 12 of said pair, for 
example, the inside of the front-face side substrate 
11, is made to correspond to said two or more pixel 
fields, respectively, and the color filters 18R, 18G, 
and 18B of three colors of red, green, and blue are 
formed in it. 

[0098] In addition, said dispersion/transparency 
mold liquid crystal cell 10 is the thing of 
macromolecule distributed process input output 
equipment, and this liquid crystal cell 10 of it is 
the same as that of the thing of the 1st example 
mentioned above when removing the point 
equipped with said color filters 18R, 18G, and 18B. 
Moreover, the absorption film 21 prepared as the 
p-s wave separation reflecting plate 20 and a light 
absorption member is the same as the thing of the 
1st example. 

[0099] According to the liquid crystal display of 
this example, as a dispersion/transparency mold 
liquid crystal cell 10, since the red corresponding 
to two or more of those pixel fields, green, and the 
thing equipped with the color filters 18R, 18G, and 
18B of three blue colors are used, the bright good 
full color image of contrast can be displayed, 
respectively. 

[0100] Although color filters 18R, 18G, and 18B 
are formed in the inside of the front-face side 
substrate 11 of a liquid crystal cell 10 in the 
above-mentioned example By forming said color 
filters 18R, 18G, and 18B in the inside of the 
tooth-bacfe^ide - substra in^ this 

way. Light- of not coloring [. which, carries out 
outgoing radiation of the clear display by 
dispersion of light ahead of the scattered lights 
scattered about by the liquid crystal layer 15 of 
said liquid crystal cell 10 ], Color it the color of 
said said color filters 18R, 18G, and 18B, and 
outgoing radiation is carried out to the tooth-back 
side of a liquid crystal cell 10, It can display ahead 
of the scattered lights which were reflected by the 
p-s wave separation reflecting plate 20, and were 
again scattered about by said liquid crystal layer 
15 by both light which carries out outgoing 
radiation, and a still brighter full color image can 
be displayed. 

[0101] In addition, dispersion/transparency mold 
liquid crystal cell 10 equipped with said color 
filters 18R, 18G, and 18B may be used for any of 
the liquid crystal display of the 1st - the 4th 
example mentioned above. 

[0102] Moreover, the thing of a phase transition 
mold which prepared the liquid crystal layer 
which a dielectric anisotropy becomes from 
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forward cholesteric liquid crystal, or cholesteric 
liquid crystal and the liquid crystal mixture of a 
pneumatic liquid crystal between the 
transparence substrates of not only the thing of 
macromolecule distributed process input output 
equipment but a pair is sufficient as said 
dispersion/transparency mold liquid crystal cell 10. 
[0103] Furthermore, the thing of not only the 
thing of an active-matrix method but a simple 
matrix method is sufficient as said 
dispersion/transparency mold liquid crystal cell 10, 
and, in the case of the liquid crystal display of 
monochrome display, the thing of a segment 
method is sufficient as it. 
[0104] 

[Effect of the Invention] The liquid crystal display 
of this invention has the reflective shaft and 
transparency shaft which intersect 
perpendicularly with the tooth-back side of 
dispersion/transparency mold liquid crystal cell 
mutually. In order to reflect s **** of the 
polarization component in alignment with said 
reflective shaft, to arrange the p-s wave 
separation reflecting plate which makes p **** of 
the polarization component in alignment with said 
transparency shaft penetrate and to prepare a 
light absorption member in the tooth-back side of 
this p-s wave separation reflecting plate, Clear 
display by dispersion of incident light can be made 
bright enough, and, moreover, the good display of 
contrast can be obtained. 

[0105] The light absorption member prepared in 
the tooth-back side of said p-s wave separation 
reflecting plate in the liquid crystal display of this 
invention has the desirable absorption film of the 
black ^y«t^m--which^absopbs .most ^incident light;— 
by using the absorption film of this black system, 
can lose nearly completely the light which 
penetrated said p-s wave separation reflecting 
plate being reflected, and carrying out outgoing 
radiation ahead, and can give said dark indication 
darker. 

[0106] In addition, said light-absorption member 
absorbs the light of the polarization component in 
alignment with an absorption shaft, and the 
polarizing plate which makes the light of the 
polarization component in alignment with a 
transparency shaft penetrate is sufficient as it, 
and it can absorb the light which penetrated said 
p-s wave separation reflecting plate with said 
polarizing plate by arranging said polarizing plate 
in that case towards the direction which crosses 
the transparency shaft to the transparency shaft 
of said p-s wave separation reflecting plate. 
[0107] Thus, when using a polarizing plate for said 
light absorption member, a light reflex member 
may be prepared in the tooth-back side of said 
polarizing plate, and said clear display can be 



made brighter by considering as such a 
configuration. 

[0108] In this case, although a dark display also 
becomes to some extent bright Since incidence of 
the outdoor daylight is mainly carried out from 
the direction to which it inclined aslant to the 
direction of a transverse plane which is the 
observation direction of a display and it is 
reflected ahead [ slanting ] by said p-s wave 
separation reflecting plate and the light reflex 
member to the direction of a transverse plane at 
the time of clear display, The dark display 
observed from a transverse plane is sufficient 
darkness, therefore can obtain the good display of 
contrast with the difference of the brightness of 
clear display and a dark display large enough. 
[0109] Furthermore, it sets to the liquid crystal 
display of this invention. Between said liquid 
crystal cell and said p-s wave separation reflecting 
plate or to the front-face side of said liquid crystal 
cell When it is desirable to arrange the anisotropy 
scattered plate which are scattered about and 
carries out outgoing radiation of the light which 
carried out outgoing radiation of the light which 
carried out incidence by the incident angle of 
specific include -angle within the limits to the 
perpendicular direction, without being scattered 
about, and carried out incidence by the larger 
incident angle than it and it does in this way 
While carrying out many outgoing radiation of the 
scattered light according to the direction of a 
transverse plane which is the observation 
direction of a display and giving an indication still 
brighter, the moire of the dark display by 
reflection of p **** in said p-s wave separation 
reflectmg4)late- in>the casaiof a*dark display can -be- 
controlled. ; : . : 

[0110]- Moreover, said liquid crystal "cell can 
display the bright good multicolor color picture of 
contrast by having two or more pixel fields where 
the electrode prepared in the inside of the 
substrate of a pair, respectively counters mutually, 
preparing the color filter of two .or more colors 
which corresponds to either of the substrates of 
said pair to said two or more pixel fields, 
respectively, and using such a liquid crystal cell. 

[Brief Description of the Drawings] 
[Drawing ll Some sectional views of the liquid 
crystal display in which the 1st example of this 
invention is shown. 

[Drawing 21 The perspective view of the p-s wave 
separation reflecting plate 20. 
[Drawing 31 Some sectional views of the hquid 
crystal display in which the 2nd example of this 
invention is shown. 

[Drawing 41 Some sectional views of the hquid 
crystal display in which the 3rd example of this 
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invention is shown. 

[Drawing 5l The side elevation of an anisotropy 
scattered plate. 

[Drawing 61 Some sectional views of the liquid 
crystal display in which the 4th example of this 
invention is shown. 

[Drawing 71 Some sectional views of the liquid 
crystal display in which the 5th example of this 
invention is shown. 

[Drawing 8l Some sectional views of the 
conventional dispersion mold liquid crystal display. 
[Description of Notations] 

10 ■- Dispersion/transparency mold liquid crystal 
cell (polymer dispersed liquid crystal eel) 

11 12 - Substrate 
13 14 ■ Electrode 

15 -■ Liquid crystal layer (liquid crystal / 
macromolecule compound layer) 
18R, 18G, 18B - Color filter 

20 - p-s wave separation reflecting plate 20 

21 Absorption film (light absorption member) 

22 Polarizing plate (light absorption member) 

23 - Light reflex member 

24 Anisotropy scattered plate 



